Objectives: Obesity prevention among children and adolescents is a public health priority; however, limited school-based intervention trials targeting obesity have been conducted. This article provides an overview of the study design and baseline preliminary findings of our ongoing school-based intervention study. Design: Randomized intervention trial to test a school-based, environmental obesity prevention program in urban low socioeconomic status (SES) African-American adolescents. The intervention program was developed based on several behavioral theories and was guided by preliminary findings based on focus group discussion and baseline data. Setting: Four Chicago public schools in the US. Subjects: Over 450 5-7th graders and their families and schools were involved. Results: Our baseline data indicate a high prevalence of overweight (43% in boys and 41% in girls) and a number of problems in these children's physical activity and eating patterns. Only 26% reported spending X20 min engaged in vigorous-moderate exercise in X5 days over the past 7 days; 29% reported spending X5 h each day watching TV, playing video games, or using computer. They also consumed too many fried foods and soft drinks. On average, 55% consumed fried foods X2 times/day over the past 7 days; regarding soft drinks, 70% reported consuming X2 times/day. Conclusion: School-based obesity prevention programs are urgently needed in the target US urban, low SES, minority communities. These data can be used to inform intervention activities.
Introduction
Currently over two-thirds of American adults and one-third of American children and adolescents are overweight or obese Ogden et al., 2002) . Low socioeconomic status (SES) and minority groups are disproportionately affected. The dramatic increase in obesity in the US and worldwide over the past two decades is believed to be a consequence of environmental factors that favor increased energy intake along with decreased energy expenditure (Hill and Peters, 1998; World Health Organization, 2000; French et al., 2001) . A growing consensus is that national strategies and programs should be adopted to control the increase of obesity. The prevention of obesity in children and adolescents is a public health priority (US Department of Health and Human Services, 2001 ). Childhood and adolescence are two critical periods for the development of obesity (Dietz, 1994) and obese children are likely to remain obese as adults (Serdula et al., 1993; Power et al., 1997) . Childhood obesity has a long-term effect on mortality and morbidity (Must and Strauss, 1999) and obesity may also have many negative social and psychological consequences.
Schools are identified as a key setting for promoting lifelong healthy eating and physical activity (HEPA) among young people (Centers for Disease Control and Prevention, 1996, 1997) , and for public health strategies to prevent and decrease obesity (US Department of Health and Human Services, 2001) . However, few school-based randomized trails have been conducted to test effective approaches for prevention of excessive weight gain. A number of schoolbased trials focused on the prevention of cardiovascular disease in young people provide useful insights (Resnicow and Robinson, 1997; Story, 1999; Meininger, 2000; Nicholson, 2000; Wechsler et al., 2000) . One large-scale study is the Child and Adolescent Trial for Cardiovascular Health (CATCH) conducted between 1987 and 1994, which involved over 5000 students from 96 schools in several states (Perry et al., 1997) . A recent school-based trail that focused on obesity is the Pathways Study, which was conducted with 1704 children from 41 schools in seven American Indian Nations (Stone et al., 2003) . Both studies provided promising results showing that the interventions could help promote healthy eating and physical activities; however, neither showed a favorable change in children's body weight. The Planet Health study conducted among 1295 6-8 graders in 10 schools, where the intervention focused on health curriculum, found a reduction in the prevalence of obesity among girls but not among boys in the intervention schools compared with the controls (Gortmaker et al., 1999) . Results from the ongoing Girls health Enrichment Multi-site Studies (GEMS), a multicenter research program testing interventions designed to prevent excess weight gain in AfricanAmerican preadolescent girls are not yet available (Rochon et al., 2003) . Muller et al. (2001) tested combined school-and family-based interventions among a group of 2440 German children and reported significantly less increases in median triceps skinfolds and in percentage of fat mass of overweight children in the intervention group than in control schools (Po0.05). In another study conducted in the UK, Sahota et al. (2001) found that although their school-based intervention was successful in producing changes at school level, it had little effect on children's behavior or their BMI. In general, most previous intervention studies, in particular, those with a focus on education, are costly and not effective in preventing obesity (Bautista-Castano et al., 2004; Caballero, 2004) , and these studies are predominately conducted in the United States although increasing efforts are made in other countries (Muller et al., 2001; Sahota et al., 2001; Bautista-Castano et al., 2004; Caballero, 2004) . Research on school-based environmental strategies to promote healthy eating and physical activity (HEPA, or 'HEAL', healthy eating and active lifestyle) is urgently needed (Story, 1999; Wechsler et al., 2000) .
Supported by the National Institutes of Health, in fall 2002 we initiated a 3-year randomized intervention trial to test the feasibility and effectiveness of a school-based, environmental obesity prevention program in low-SES AfricanAmerican students. Our primary focus is the school physical and social environment. Compared to previous studies, this study has several unique features, including its target population, focus of intervention, and its emphasis on cost-effectiveness. The purpose of this article is to provide an overview of the study design as well as some of our preliminary findings. Findings from this study will help provide useful insights into the prevention of obesity among low-SES minority students in urban areas.
Objectives
This study was designed to test the feasibility and effectiveness of a school-based intervention program using environmental approaches for the prevention and treatment of obesity among low-SES African-American students. Our goal was to promote healthy eating and physical activity (HEPA) through changes in students' home, school and community environments. The school physical and social environment was the primary focus of our intervention program. The project was named the HEALTH-KIDS ('Healthy Eating and Active Lifestyles from school To Home for KIDS') Study.
Our study has four specific aims. Our first aim is to assess the needs and test the feasibility of delivering a school-based intervention in the target population. In the formative phase, focus groups were conducted with personnel, students, parents, and representatives from communities to identify perceptions, behaviors, and beliefs that contribute to overweight to help refine the design of intervention components. The needs will be further assessed through data collection at baseline and during the follow-up. The second is to test the effectiveness of the intervention. We will examine changes in students' body weight status, eating and physical activity (PA) patterns. At school-and communitylevel, we will assess changes that occur within the school environment (e.g. food service in school cafeterias, physical education (PE) class, recess and use of PA facilities) as well as those in the community (e.g. snack food choices provided and sold in school corner stores). Third, we aim to test the feasibility of implementing a school-based intervention in the target population through process evaluation. Our final aim is to examine the influence of a variety of social, cultural, environmental and behavioral factors that may contribute to the epidemic of childhood obesity in inner-city low-SES African-American schoolchildren.
Study design
Overview and conceptual framework Currently this intervention study is in the follow-up phase. Four Chicago public schools selected from low-SES AfricanAmerican communities were randomly assigned to the control and the intervention groups before baseline measurement. The intervention was scheduled to last for approximately 1.5 years (fall 2003 to summer 2005) . The control schools will be provided with the interventionrelated materials and research findings at the end of the study, but not during the study. Although we considered providing the control schools with an intervention targeting youth's risky behaviors (e.g. drug abuse), we chose not to do so due to several considerations including available resources, burden on the participants, and the pilot nature of this study.
Our conceptual framework is presented in Figure 1 . Note that the conceptual model, which was primarily developed based on the Theory of Triadic Influence (TTI) model (see below), cannot do complete justice to the multiplicity of pathways through which intervention components might have their effects. For example, changing the availability of healthy foods in school could lead to changes in the social environment, allowing students to observe others using the healthy foods and altering their social normative beliefs. Making healthy foods available might also lead to students trying a new food, and this in turn feeds back and alters students' skills and social normative beliefs in addition to their attitudes. Thus, there are some potential causal pathways not shown in the figure. Only the most straightforward paths are shown.
Theoretical basis
Appropriate behavior theories are critical to guide effective interventions. Our intervention program is designed and being carried out according to several behavior theories. The 'Social Cognitive Theory (SCT)' (Bandura, 1986) and the 'TTI' (Flay and Petraitis, 1994) serve as the core of the theoretical framework and link together the principles and strategies from other behavior theories and models including the comprehensive school health program model (CSHPM) (Allensworth and Kolbe, 1987) , cultural sensitivity (Resnicow et al., 1999) , and social marketing theory (Glanz et al., 2002) . We highlight the TTI and the CSHPM.
The TTI. This theory integrates variables and processes from a number of sociological and psychological theories (Bandura, 1986; Flay and Petraitis, 1994) , and it provides a unified theoretical framework with which to consider the determinants of youth's behaviors. It is an effective model to guide interventions for reducing youth risk behaviors (Bandura, 1986; Flay et al., 2004) . TTI includes seven 'tiers' of 'causes' of behavior that range from very proximal to distal to ultimate, and three 'streams' of influence that flow through the seven 'tiers': (a) cultural-environmental influences on knowledge and values-attitudes; (b) social situation contextual influences on social bonding and social learningsocial normative beliefs; and (c) intrapersonal influences on self-determination/control and social skills-self-efficacy. In addition to the direct influences of these streams, there are important inter-stream effects and influences that flow between tiers. The theory is intended to account for factors that have direct and indirect effects on behavior and both new behaviors and regular behaviors. Figure 1 indicates how this theory guides our intervention. In our group's experience, TTI has many unique strengths for guiding interventions in minority groups (Flay et al., 2004) .
School-based Obesity Prevention
Social Env. The CSHPM. The model initially was developed by Allensworth and Kolbe (1987) , and is very useful in guiding schoolbased intervention efforts, and has been widely accepted in the field (Centers for Disease Control and Prevention, 1996, 1997; Story, 1999) . This model is also recommended by the CDC for school-based intervention programs to promote life-long HEPA habits -'the CDC coordinated school health program model' (Centers for Disease Control and Prevention, 1996 , 1997 . Thus, the CSHPM model (also called the CDC model) considers eight components: curriculum, food service, health service, health environment, counseling and psychology programs, PE classes, health promotion programs for faculty and staff, and family and community linkages. The model emphasizes the incorporation of multiple components for the success of school-based intervention programs.
According to the CDC model and some of the other behavioral theories, multiple intervention components targeting factors at multiple levels should be included in school-based obesity prevention programs. Therefore, our study has included multiple intervention components and students, their school environment, school teacher and staff, students' parents, and the local communities are involved in the effort. According to SCT and TTI, changing health behaviors is a complex process influenced by the interactions of complex factors at multiple levels. Changes in physical environment (e.g. making healthy food choices available in school food cafeteria) alone do not necessarily translate into favorable changes in students' behaviors. Thus, another emphasis of our intervention program is to help develop a supportive social environment and positive peer influence in the intervention schools. Studies show that adolescents' health behaviors are closely affected by peer influences (Adams, 1997; Trahms and Pipes, 1997; Cullen et al., 2000) . Adams (1997) identified adolescent and peer subgroup norms that devalue healthy eating behavior as a major barrier for implementing the dietary guidelines. For example, youth may choose to refuse certain foods and choose others viewed as 'popular'.
Subjects
Our school selection criteria included being located within the city of Chicago or nearby suburbs, 480% of students were African-American, 470% of the students were from low-income families, with grades 5-8 in the same building, and with a student body that was not highly mobile (less than 30%). Four schools that fit the selection criteria and were willing to participate were finally included.
All students in grades 5 through 7 at baseline (fall 2003) in all four schools (control and intervention groups) were recruited to participate in this study. All students enrolled in the intervention schools were exposed to the interventions that target environmental factors. Students in grades 5 through 7 at baseline in the intervention schools were invited to 'actively' participate in the study and to be exposed to the additional intervention components (e.g. classroom health education and family support). Individuallevel data (e.g. diet, PA and anthrompometric measures) were collected from these students as well as from their counterparts from the control schools at baseline and during the follow-up. We utilized both a cohort and a repeated cross-sectional design. We did not attempt to follow students who left the schools, and new students who joined these classes during the follow-up were invited to participate in the study. At baseline, approximately 450 students (response rate was 67%) and 230 parents were recruited. The study was carried out following study protocols approved by the Institutional Review Board at University of Illinois at Chicago.
Study organization and procedures
The study will be conducted over 3 years in three phases (see Table 1 ).
Phase I: Preparation, focus group study, and baseline data collection (study year 1). Phase I consisted of development and pilot testing of the survey instruments and intervention components and baseline data collection. During the formative phase, a series of focus groups were conducted to provide insights into cultural appropriateness of program delivery and guidance in designing and implementing intervention and measurements. Next, we developed detailed protocols and related materials (e.g. posters, flyers, health education materials, and healthy food recipes), and tested them in one or more tryouts. In Phase I, we also carried out two rounds of baseline surveys, one in the spring (April, 2003) and one in the fall (September-November, 2003) . The first round of data collection allowed us to pilot test the study protocols and the survey instruments and to make revisions if needed. Furthermore, collecting data in Phase II: Intervention (study years 2 and 3). Some of our intervention components were initially introduced to the schools in November 2003. Most intervention components were started within the first 6 months of the intervention. A detailed description of the intervention is provided below.
Phase III: Comprehensive evaluation (year 3). At the end of year 3, we will analyze all collected data, thoroughly evaluate the intervention, and disseminate our main research findings. The mixed models would be used in our longitudinal data analysis (Littell et al., 1996) .
Focus group study
The purpose of the focus group study conducted in study phase I was to collect information and input from representatives of members in the target communities to assist refining the intervention programs. Each focus group discussion consisted of 6-8 people and targeted different segments of the study population including the students, school personnel, parents, and grocery store owners (Morgan and Krueger, 1998) . Themes that emerged during focus group analysis were carefully reviewed to better understand the social and cultural contexts of weight-related behaviors and current perceptions and practices within the school and community environment. To ensure that we captured a wide variety of perspectives, representatives from each of the intervention schools were recruited to participate in focus groups using maximum variation sampling, a purposeful sampling technique focused on identifying 'informationrich cases' that could provide detailed descriptions of key issues reflected across targeted groups (Patton, 1990) . Key informants within the school and surrounding community (e.g. principals, teachers, and school corner stores) were asked to assist the research team by recommending representatives who could offer input regarding a wide range of perceptions and experiences relevant to intervention goals. Focus group discussion lasted approximately one and a half hours and participants received an incentive of $20 for their involvement. Specific issues explored in focus groups included barriers and facilitators to healthy eating, weight management, body image perceptions, food and PA preferences, food access and availability, current food preparation methods, and descriptions of school and neighborhood characteristics related to program goals.
Intervention
Although our focus is to promote changes in the school environment (physical and social) to encourage HEPA, additional efforts were expanded to modify the family and local community environments. Three intervention programs are tested: (a) School Environment Enrichment (SEE), (b) Community Support and Environment Modification, and (c) Family Support Program (FSP). To promote healthy eating, our focus is to increase children's and their families' consumption of vegetables and fruits (V&F) and reduce dietary fat intake. To promote PA, our major approaches include engaging children in more exercise in PE and recess at school, and reducing their sedentary activities at home (e.g. television viewing). In addition to these objectives, a number of these students' other eating and PA behaviors are targeted as well. For example, they are encouraged to walk to school and to reduce soft drink consumption.
School environment enrichment School environment modifications -display of posters, flyers, and signs. Posters and flyers that promote HEPA have been displayed in a variety of places in the schools (e.g. school entry, halls, cafeteria, gym, and inside classrooms). An effort was made to focus posters and flyers on items being served in the school lunch and breakfast programs. These were also included in the 'gem' announcements (see below). Topics are thematic and alternated approximately monthly. For example, the focus of one series was the importance of V&F in diets, followed by a series highlighting ways to increase daily PA. Some of the posters and flyers were adopted from other programs, while our team, to fit the specific needs of our study, created some materials. They carry messages such as the importance of HEPA, Food Guide Pyramid, the health consequences of obesity, unhealthy diet or sedentary lifestyles, and action calling messages, such as 'Let's walk to school', 'Eat 5 vegetables and fruits each day', 'Soda or bottled water? I choose water'.
School social environment modifications -the 'Gem' program. The goal is to change the knowledge, attitudes and beliefs of students and school staff regarding healthy lifestyles in order to change students' social environment (e.g. peer norms and climate) in school, and foster social support. Brief health-related messages are broadcast on the school-wide intercom in the morning or prior to the lunch period, approximately twice per week, which promote an aspect of HEPA. The messages were developed by our research team and provided to the designated school employee (or students) for reading over the intercom. Our writing team developed these brief health messages specifically designed for this project, which utilized components from existing educational materials shown to be effective and consistent with the theoretical framework outlined above. An example of the messages was, 'Hello Everyone: This is Principal Smith. Today at lunch we are serving oranges. Do you know oranges originally came from China? They are loaded with vitamin C and have lots of fiber -Be sure to eat your orange today'. In addition, along with the progress of the project, some 'gem' messages came from questions asked by faculty, staff, or students.
Enrichment of classroom curriculum. (1) Recess (fitness fun exercise): Many public schools do not have a recess period (Johnson, 1998) including our schools. This situation developed due to several reasons including safety concerns of playing outside in the local neighborhood and the need to increase classroom contact time to improve academic performance. Working with school principals and classroom teachers we introduced an active recess (7-10 min) between classes each morning in the schools, so that children could have time to play or to perform exercise.
(2) Physical education (PE): To our knowledge, Illinois is the only state in the United States that has a state-wide requirement for schools to provide PE. Initially, we reviewed the PE class being delivered at each school and the resources they had in place in support of the PE program. We worked closely with school administrators to maximize the implementation of state requirements and federal recommendations. Strategies were developed to help make improvements. Our goals and approaches are: (a) increase PE classes to match state and federal requirements; (b) increase training and support to PE teachers; (c) support the schools purchase of badly needed sports equipment; and (d) assist in designing the content of PE classes to increase intensity and the fun aspects.
(3) Classroom health curriculum: A monthly health class was provided to each of the classrooms in grades 5 through 7 at each intervention school. The Planet Health curriculum (Rochon et al., 2003) was modified to meet the needs of our program and to meet Illinois State educational guidelines. Topics related to health, nutrition, and PA have and will be covered and specific tips to help students make behavioral changes and maintain HEPA were addressed. A series of components and fun activities were developed and implemented in the classroom to engage students in the process. At each lesson students were presented with a fresh fruit or vegetable, and when feasible research staff tried to introduce more unique items such as fresh apricots and tangelos. This health curriculum was designed to be delivered by research staff at the initial phase and thereafter to be taken over by school teachers with support from the research team as needed.
Improvement of school food service. The improvement of the school food service might be the most effective method to influence students' diet. Over 90% of students at the schools involved in this study qualify for free or reduced school breakfast and lunch and a large percentage eat both meals each day at school. These meals provide a natural opportunity to expose children to healthful eating patterns. We plan to help improve the school food service through providing training and holding discussions with the school food service staff. A 'Food Service Steering Committee' was established at each school comprised of the food service managers and workers. They meet with the project coordinator routinely. The goals of this committee are individual and collective empowerment. We will focus on expanding existing favorable practices that meet federal and state regulations as well as the USDA's dietary recommendations, and making changes in areas where improvements are needed, as identified through research staff's observations and discussions with school food staff and with other related parties such as students, parents, and teachers.
School fun programs and events. (1) School report card pickup days and school health fairs: In each intervention school, two school health fairs have been organized during school report card pickup days or other days agreed to by the schools. Major components of these activities include: (a) distributing education materials; (b) having food tasting (e.g. passing out fresh fruits) and food preparation demonstration; (c) distribution of the directions/maps to partner grocery stores and coupons from their stores; and (d) Raffling off toys and games that promote PA among the students.
(2) '5-A-Day' campaign: Students are encouraged to consume at least five servings of V&F per day -'5-a-day'. The messages were delivered to students through flyers, posters, email messages, the Gem program, health curriculum, and to parents through newsletters. In addition, along with the '5-A-Day' campaign, we also advocate that students cut their consumption of soft drinks and dietary fat in school and at home.
(3) 'Walk to school' campaign: The majority of students in our target schools live very close to the schools, but our preliminary results show that less than 60% of the students walked to school, which is consistent with national surveys (US Department of Transportation, 1997). All students who live within 1 mile around the school are encouraged to participate in the 'walk to school' program. Designated safe walking routes were provided to students and their parents by distributing flyers, newsletters, and through display of posters.
(4) 'TV-Turn-Off Week': At least twice a year we will have a 'TV-Turn-Off Week' program. In this week, we carry out a number of activities such as putting up related posters and sending home newsletters, encouraging students to limit their television viewing and video game playing time, and asking parents to help their children to do so.
Community support and environment modification (CSEM)
Grocery stores -promote V&F purchase. Increased costs and difficulties of purchasing fresh V&F in local grocery stores are two of the major barriers preventing many low-SES AfricanAmerican families from adequate consumption of V&F daily (Freedman, 1990; Cheadle et al., 1991; Brown, 1999) . We have built a partnership with a local chain of fresh produce stores to help promote V&F consumption in students' family. These stores sell fresh V&F at prices about 20 to 40% lower than most other major grocery stores in the region. These stores are listed as sponsors of our program. The directions to these chain stores and their coupons were distributed to participants. The store also provides us with fresh V&F at discount prices, which were needed in our organized school activities such as health fairs, health class, and parental training.
School corner stores -providing healthy snack foods. We have attempted to invite a corner store near to each of the intervention schools to become a 'sponsor' of the project. To become a sponsor they need to commit to expanding their healthy snack and drink options (e.g. fruits, bottled water, juice, smaller portion sizes and food packages). They will be assisted to make 'healthy' snack foods and beverages in their stores, both with support of information and some financial support in the initial phase. Project staff will routinely make visits and discuss with the owners/managers their experience and concerns and monitor food options available there.
Family support program. Parents are the gatekeepers for their children's food choices, and parents also serve as role models for their children by practicing and reinforcing healthy lifestyles. Many studies suggest the need to involve parents in school-based programs (Centers for Disease Control and Prevention, 1996, 1997; Story, 1999; Birch and Davison, 2001) . Our decision to include FSP is also consistent with the CDC's guidelines for effective school health promotion programs and with the Surgeon General's recent recommendations (US Department of Health and Human Services, 2001). The goal of this component is to encourage parental involvement in the intervention, empower the families, and change the family environment to help students change unhealthy behaviors and maintain HEPA. Parents are invited to participate in a number of activities designed to enhance parent-child interaction and encourage desirable changes at home, such as school health fairs, monthly newsletters, and parental health classes. Training elements include parental supervision and monitoring, strategies for setting expectations for children's behavior and interpersonal skills. Moreover, since we are working with low-SES families who have limited resources, strategies and tips for money saving, budgeting and 'smart' shopping will also be conveyed to parents.
Two of our foci are to increase students' V&F consumption and to reduce their TV viewing time. National survey data show that American children and adolescents do not consume enough V&F but consume too much dietary fat compared to the recommendations (Centers for Disease Control and Prevention, 1996; Fox et al., 2001 ). Previous intervention research shows that reducing children's TV viewing time can help prevent obesity (Robinson, 1999) . In order to promote family purchases and consumption of V&F and to reduce dietary fat intake, culturally appropriate recipes and cooking tips for preparing V&F and low-fat dishes are distributed to parents along with the monthly newsletters. In addition, we are working with the sponsor stores to provide the families with better access to fresh V&F (see above). To reduce children's TV viewing and video game time, parents are provided with a number of techniques and tips through newsletters, parent class, and school events.
Measurements and data collection
We have collected data at the individual and group levels from students, parents, school records, school personnel, and local communities at baseline and will collect similar data during the follow-ups approximately annually. Our primary outcome variable is changes in students' body mass index (BMI). Our secondary outcome variables included changes in students' dietary intake and PA, as well as knowledge, attitudes, beliefs and self-efficacy. Additional secondary outcome variables include changes in the school-, family-and community environments. Information has and will also be collected for process evaluation.
Students (the 5th-7th graders). (a) Socio-demographic characteristics: These include age, gender, grade, race/ethnicity, parental education, family income, family structure and distance from home to school. (b) Physical examination: Measures of students' weight, height, waist circumference, triceps skinfold thicknesses, and blood pressure were collected. The main outcome is BMI (BMI ¼ weight (kg)/height (m 2 )), which is calculated for each participant. Height was measured to the nearest 0.1 cm using a portable stadiometer (Shorr Board Stadiometer, Olney, MD, USA), and weight was assessed to the nearest 0.1 kg for each participant in light cloth without shoe using the Tanita BWB-800A electronic scale (Tanita Corporation, Japan). (c) Eating behavior: Children's eating patterns were assessed through asking a number of questions adapted from the Youth Risk Behavior Surveillance System (YRBSS) and the CATCH study questionnaires and using a food frequency questionnaire developed by Harvard University (Rockett et al., 1995 (Rockett et al., , 1997 . (d) Physical activity: Students' PA and inactivities were assessed using a questionnaire we adapted from one used in the GEMS study (Treuth et al., 2003) with additional questions from the YRBSS questionnaire. Changes were made to fit the need of our study. Moreover, through questionnaire surveys, additional information such as sexual maturation, students' knowledge, attitudes, beliefs and self-efficacy, and cigarette smoking was collected.
Parents. Through surveys mailed to home, the children's mothers (or other care providers if the mother was not available) were asked about their own weight, height, dietary intake (using a FFQ), PA, education, occupation, family food preparation practice and consumption, family health history, and other information regarding family characteristics. Mothers also provided other information about their children such as birth weight, infant feeding practice, and pocket money. Moreover, we conducted a family food inventory survey.
School and community level. We have collected the following data about the school and community: school characteristics (such as size, location, community, ethnicity/SES composition of student population, average test scores, school mission, organizational structure), data that allow for assessing school level changes related to the intervention such as food service, PE class and students' average test scores, and information regarding availability and sale of healthy choices of snack foods in school corner stores.
Results: preliminary findings
School characteristics As show in Table 2 , in 2002 the students enrolled in these schools were from predominantly low-income families (70-100%) and almost 100% of them are African-American. Mobility was high (22-32%), and daily attendance was moderately high (91-94%). Another challenge faced by all these schools was that a large proportion of their students could not meet the State standards regarding students' academic performance. Approximately 60-70% did not meet the standard for reading. Only one-third to one-half met standards for all subjects.
Focus group study Nine focus group discussions were conducted among 55 participants as part of the formative phase. Focus group participants represented various members of the community including students, parents, and school food service staff from the two intervention schools. Our analysis revealed that several factors could interfere with weight management efforts in these low-income African-American children. The barriers for students to be engaged in HEPA included children's preference for high-fat and high-sugar meals and snacks, limited availability of healthy food choices such as low-fat food and appealing fresh V&F in school cafeterias and in neighborhood stores, lack of organized physical activities for girls after and outside of school, and easy access to television and video games. Other factors that might influence children' eating behaviors included pocket money, snacking patterns, perceptions of body image, and exposure to food advertisements.
The majority of the students reported a preference for high-fat foods including nachos, pizza, pizza puffs, gyros, French fries, fried fish and chicken, lasagna and Italian beef, as well as high fat and sugary snacks such as 'Hot flamers' or 'flaming hots', Doritos and juice. In general, we found that responses from the parent, teacher and food service groups regarding students' food preferences were consistent with those reported by the students themselves. Student's preference for high-fat foods guided their food choice, particularly for lunch and snack foods. Some students skipped the foods served in the lunchroom and opted instead to fill up on high-fat snack foods. During the discussion, these participants suggested a number of ways to promote healthy eating and exercise among the target population, for example, 'Tell parents not to give them money so they won't be able to buy anything', and 'Tell the store people don't let the kids buy candy'. Several of the students also suggested that intervention programs should emphasize positive outcomes associated with healthy eating such as growing strong and taking care of your teeth, but not promote the study as an obesity prevention program.
Preliminary findings based on baseline data
In spring 2003, 249 students (105 boys and 144 girls) were surveyed and had complete anthropometric data, and 121 students finished an additional questionnaire survey. They were aged 9 to 14 years old, and their mean age was 11.3 (s.d. ¼ 1.0) years. As show in Figure 2 , based on the 2000 CDC growth chart (Kuczmarski et al., 2000) , 23.0% of the participants were classified as being 'at risk of overweight' (BMI was greater than the 85th percentile but smaller than the 95th percentile), while 18.9% were overweight (BMIX95th percentile). The combined prevalence was 41.9%, which was similar for boys and girls (43.3 vs 41.0%), but the severity of excess body weight seems to be greater in girls than in boys (the ratio of 'at risk of overweight' to overweight was 1.5 vs 1.0). The survey revealed a number of problems in these children's PA and eating patterns (Figure 3 ). Only 26% of the participants reported spending X20 min engaged in vigorous-moderate exercise on 5 or more days over the past 7 days. On average, 42% reported spending 4 h or more each day watching TV, playing video games or using computer, while 29% spent 5 h or more each day. In addition, we found that these children consumed too many fried foods and soft drinks. When asked, over the past 7 days how often they ate a certain food, these children reported that 36% of them consumed fried food 2-3 times/day and 19% did so four or more times per day; regarding soft drink consumption, 48% reported 2-3 times and 22% reported four or more times per day on average.
Intervention
Since October 2003 we have initiated and implemented a number of intervention components. It is premature to address all the challenges and promises or to speculate about the impacts of these programs on our outcome variables. However, most of our experience thus far suggests that in general the target community's awareness of the obesity problem is increasing, and there is good potential to gain support from school principals, classroom teachers and staff, and the parents to carry out such a comprehensive intervention program. For example, the school recess component is a promising area for making future large-scale intervention efforts. After a careful discussion with school principals and classroom teachers, in spring 2004 we have successfully introduced a 7-10 min recess in each intervention school. To facilitate children's exercise, we developed structured activities to be led by peer leaders and teachers, which include stretching, jogging, dancing, fun exercises, etc. In the classrooms, high-energy popular music was also played during the recess to facilitate students' exercise.
Discussion
Our study is designed to develop an effective school-based intervention program that targets environmental (social and physical) factors contributing to excessive weight gain in children and adolescents. Recently, Wechsler et al. (2000) suggested that new research is needed in five key areas of the school environment to promote PA and healthy eating: recess periods, intramural sports and PA programs, physical activity facilities, foods and beverages available at school outside of the school meals program, and psychosocial support. Our study addressed several of these areas.
The development of our programs has benefited from previous similar intervention trials such as the CATCH and Pathways studies as well as from the related guidelines and recommendations made by other researchers and the CDC (Centers for Disease Control and Prevention, 1996 , 1997 Perry et al., 1997; Resnicow and Robinson, 1997; Gortmaker et al., 1999; Story, 1999; Wechsler et al., 2000; Baranowski et al., 2002; Stone et al., 2003) . The design of our intervention program shares some similarities with the previous CATCH Study conducted between the 1980s and 1990s (Perry et al., 1997; Stone et al., 2003) and the recent PATHWAYS study conducted in American-Indian communities (Gortmaker et al., 1999) . These programs emphasized the need for multilevel interventions, including multiple intervention components that target the school food service, classroom curriculum (both health class and PE), and involvement of parents. Therefore, we chose to implement multiple intervention components rather than to focus on At risk of overweight Overweight Figure 2 The prevalence (%) of at risk of overweight and overweight in low-SES African-American children. ('At risk of overweight', 85thpBMIo95th percentile; 'overweight', BMIX95th percentile (Kuczmarski et al., 2000) . The national average is based on the NHANES 1999-2000 data for children and adolescents aged 6-19 years .) Prevention of childhood obesity Y Wang et al only a few series of systematically developed intervention components. This is also because our study is a pilot study with a goal to obtain preliminary results for developing a full-scale intervention program. Our study also has several unique features. First, our participants are adolescents from low-SES African-American communities in metropolitan Chicago. To our knowledge, our study is the first obesity intervention trial that targets this population group, who is at greater risk of obesity and face more challenges and barriers to have HEPA than other groups. Both the CATCH and PATHWAYS studies focused on younger children (i.e. in grade 3 at baseline), while we include adolescents from grades 5 through 7 at baseline. Schools included in the CATCH study are typical schools throughout the United States (Perry et al., 1997) , while the PATHWAYS study included children from American-Indian communities that are predominantly in nonurban areas (Stone et al., 2003) . The ongoing GEMS study includes only African-American preadolescent girls aged 8-10 years old (Rochon et al., 2003) .
Second, the intervention in this study focuses on environmental approaches. Part of our effort is to expand the program to the local communities. Besides working with the schools, we have developed partnerships with local grocery stores in order to facilitate students' eating behavior changes, for example, to make fresh V&F more affordable to our target families.
Third, our study was designed and implemented with an emphasis on cost-effectiveness, and whenever appropriate we attempt to apply existing materials developed in other programs and we have made good use of existing resources in the communities. For example, many of the posters used in our program are ordered from other programs. In the school, to implement the 'Gems' program, school teachers and students are responsible for delivering the messages. To provide the parent training program, we have collaborated with the University of Illinois Extension Program as part of their mission is to provide health education programs to low-SES families. Modifications are made to their programs to fit the specific needs of our study. Our goal is to develop a program that will allow the target communities to implement and maintain it with limited outside support once the study is finished. We expect that a number of the intervention activities we introduced to the schools (e.g. fitness fun, GEM program, walk to school, five-a-day, etc) might have a good sustainability if school principles and teachers are engaged and some extend of support and guidance are made available by the local school districts, public health department, or/and research institutes.
Another strength of our study is that the multilevel intervention was developed based on several behavioral theories. We applied the principles and strategies of these theories in order to meet the specific needs of the target population and to maximize the potential influence of the combination of a series of intervention components on the children and their families' eating and PA patterns. To our knowledge, some of the theories, for example, the TTI, have not been applied in the obesity field before until most recently it is used in the Netherlands Research programme weight Gain prevention (NHF-NRG) as one of the theoretical frameworks in the study of determinants of energy balancerelated behaviors (Kremers et al., 2005) .
Recently, Baranowski et al. (2002) conducted a comprehensive review examining school-based programs that were related to obesity prevention. They identified 20 articles reporting school-based dietary or PA intervention programs that used BMI or skinfolds as part of their outcome evaluations. Seven studies obtained change in BMI. These programs differed from those that did not in three ways: (a) the program was not implemented by classroom teachers; (b) the intervention targeted middle or high schools; and (c) they promoted inactivity reduction. They recommended an eight-step research strategy to develop and evaluate programs to achieve the maximum possible effectiveness. Their findings provide some useful insights for developing future school-based obesity intervention programs. For example, the importance of training, support, and timely evaluation of teachers who participate in the implementation of intervention programs is emphasized by a number of investigators. Lack of consistent or intensive delivery of the intervention by school personnel may be one possible reason for finding no desirable changes (Meininger, 2000; Baranowski et al., 2002) .
Our experience and findings over the first one and half years in this study indicate that there is a great need for health promotion programs, in particular, those that focus on obesity, in the target low-SES African-American communities. We found that there are no ongoing obesity prevention programs in these communities. In our focus group study and in other interactions with members from the communities including school principals, teachers, parents, and students, some of them voiced a strong interest and desire to have such programs introduced into their communities. Meanwhile, we have observed a number of areas where improvements in the school-and community environments can be made in order to facilitate HEPA among students and their families. Further, our preliminary analysis of the baseline data shows that 42% of the participants were overweight or obese, which is higher than the national average for all ethnic groups (30%) and slightly higher than that for African-Americans aged 12-19 (40%) . Our data about these adolescents' eating behaviors also suggest areas for future improvement such as consumption of snack foods, fried food and soft drinks.
On the other hand, the urban low-SES minority communities face more challenges in fighting the growing obesity epidemic compared to other groups (Freedman, 1990; Cheadle et al., 1991; Brown, 1999; MMWR, 1999; Kumanyika and Odoms, 2001) . As a result, researchers and public health professionals need to overcome more difficulties to carry out childhood obesity intervention programs in these communities. One fact is that most of the schools in these communities need to improve students' academic performance to meet the State standards. This is a top priority of the school principals and classroom teachers, whose job security is linked to students' academic performance. Less than 30% of the students in three of our four schools met the State standards on academic performance in all subjects, for the other one it was 36%; 60-70% of them failed to meet the standard for reading. Obesity prevention and other health promotion programs need to make a strong case to win the schoolteachers' and other personnel's interest, support, and active involvement. Our experience does show that many of them have already realized the urgent need for making efforts to address the obesity problem.
To improve the food service in school cafeterias may be the most direct and effective method to influence students' eating behavior in school. The majority (about 90%) of the students at the project schools qualify for free or reduced school breakfast and lunch and a large percentage eat both meals each day at school. However, there are various barriers at different levels (e.g. the city-, school-, and food service staff-level) that need to be overcome to make the improvements. In general, the Chicago Public Schools meet and maintain federal goals centrally when developing the lunch and breakfast menus for the district; however, actual daily implementation at each local school varies. The Chicago Tribune recently published a series of reports about the school food safety problems following their investigation of Chicago public schools (Chicago Tribune, 2001 ). Another reality is that many public schools in low-SES communities are facing financial constrains in their daily operation. For example, our surveys show that some of the schools could not afford to purchase adequate sports equipment to meet the need of PE classes. More financial support is needed to help these public schools to improve the education and service provided to the students.
A large body of literature has suggested that people living in low-SES minority communities face many challenges in their daily life that may affect their health (Freedman, 1990; Cheadle et al., 1991; Baum et al., 1999; Brown, 1999; MMWR, 1999; Kumanyika and Odoms, 2001; Bradley and Corwyn, 2002) . It is well known that due to safety concerns, many parents do not allow their children to play outside, and their children spend hours watching TV or videos or playing computer games instead. As shown by our preliminary results, 42% of the children on average spend 4 h or more each day watching TV, playing video games or using computer, while 29% spend 5 h or more each day. These figures are greater than the national average (Kaiser Family Foundation, 1999) . Second, people in these communities often lack access to healthy food choices such as fresh V&F or low-fat food choices in their neighborhood, or they cannot afford to purchase healthy foods (Freedman, 1990; Cheadle et al., 1991; Brown, 1999; Edmonds et al., 2001; Kumanyika and Odoms, 2001; Morland et al., 2002) . Moreover, we found that a large proportion of our student participants are living in single parent, or grandparent and extended family households. Their primary care providers have limited resources, are busy, and hard to reach. We hope that findings from this study will provide useful insights to guide future larger-scale intervention studies and assist the development of population-based obesity prevention programs that target low-SES minority groups.
